v . s - L
. . " DOCONENT RESDHE
. D .158 02 . CE 017 826
_ . TITLE Investigatin Lcciaen¥s in the Workplace. A Hasual
oo for Complisngé Safety and Health Officers.
JHESTITUTION Occupational Safety and Health Administration,
. * Washington, -D.C.
. REPORT ¥O- OSHA-2288 »
PUB DATE 77 )

BDRS PRICE - MP-$0.83 HC-$1.67 Plus Postage, ®
DESCRIPTORS Accident Prevention; *Accidents; Data Analysisg Data
Collection; Environmental Influences; Federal
Regulation; Pield Check; Fleld Intervievws; Guides;
. ~ . *Inspection; Manuals{ Safety; *Work Environment
IDENTIFIERS *Compliance Safety and Health Officers; United
‘States -

-
k3

ABSTRACT ' ,
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Health Officers (CSHO) of the Occupational Safety and Health s
Administration (OSHA) to help them carry out their responsibilities
vhen investigating workplace accidents. The content is prebented in
four sections. The first overviews the investigative roles of CSHO
officers,.including preinvestigation, onsite, andjfcourtroos _
activities. Section 2 on investigative techniques discusses site
documentation, interviewing, and accident scene examination. The next
section covers causal factors analysis and reporting, while the last
one summarizes the manual. (EN) .
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- FOREWORD

s .
£ . R

The Occupational Safety and Health Administration has the
authority to investigate workplace accidents for the purpose  de-
termini dg( 1) if there has been a violatioh of Federal safety and hedth
standards, (2) whether any such standards require revision, 3)
whethér any new standards need to be developed, and (4) if correc-
tive'action will prevent recurrence in the future. To warrant investi-
gation, accidents should meet one or more of the following criteria:

. ® ‘One or more fatalities, five or more employees hospitalized, or
any combination thereof

o Frequently occurring incidents of like nature

e Accidents or events of national importance that involved exten-
sive property damage and could have caused death or multiple
injuries

e Those occurring in industries that are the subject of any speécial

program :

e Those involving significant publicity

As a compliance officer. your concern is with conditions of the
workplace at the time of your inspection. With properly specified
standards, vour job becomes a straightforward one of assessing
whether or not the jobsite is in compliance. As an investigator. how-
ever. your mission is to reconstruct the conditions and events of the
workplace at the time of an accident. Unlike compliance inspection, it
is not always"clear what you should pe looking for (as explanations
for causes of an accident) or when your job has been completed
(through having identified all causes of the accident under investiga-
tion).

[ his fundamental difference between investigation and inspection
will require vou to use a broader range of techniques for gathering in-
formation and to develop new analytical skills for finding the cause of
accidents. Recognizing that your role asa CSHO is primarily one of
compliance inspection, this manual has been developed to aid you in
carrving out vour responsibilities as an accident investigator.

Thix manual is not a policy-setting document or a procedures
manual. On 1ssues that relate to formal conduct and procedures, you
are referred to the Field Operations Manual and to the current rele-
vant official directives and memoranda.

Ofticial torms to he completed during investigation are not in-
cluded in this manual. since they are subject to change.

Material contimed 1in this publication s in the publicdomgin and
may he reproduced. fully or partially. without permission of the
| ederal Goverlment, Source credit is requested but not regijred
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CREDENTIALS - . [ . CSHO-identification Card '

g DSHA Standards :
o QSHAFI:QSHAFM&MW,,,T pablon
-0 Area Road Map

a Hard Hat
- O Safety Glasses or Goggles
SAFETY : - 0 Earplugs
EQUIPMENT O Safety Shoes/Rubber Boots
] Protective Clothing
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Fllm—Black and White :
: Color
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Flash and Other Attachments
Photography Log

Sealing Nevices

Folding Rule (in fractions of feet)

PHOTOGRAPHY
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O Graph Paper

O Ruler, Protractor, Compass
SKETCHING O Pencils

a Carbon Paper
INTERVIEWING O Interview Comment Sheet

O Sample Log

O Chemical/Reflective Detectors (Gases)
SAMPLING O Containers and Caps (Liqulds)

(i Plastic Bags and Enveilopes (Solids)

a Tags/Labels

WRECKAGE
EXAMINATION
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Stop Watch
Magnitying Glass
Sticks of Chalk
Compass

50-Foot Cloth Tape

o]

-

I

m

by
ooooo

2 v




#

7/

ERIC

Aruitoxt provided by Eic:

L. AN OVERVIEW TO YOUR ROLE AS AN INVESTIGATOR

Accident investigation, like crime detection and medi-
cal diagnosis, often entails a microscopic search for
unknowns. Every factorrelatingtoan incident must be

discovered, evaluated, and analyzed, in order to deter
mine the aciual sequence of events and causes of the
accident. The work must be thorough, Often it is a dif-
ficult assignment,-but its successful accomplishment
will make an important contribution to preventing

future accidents. All too often, accidents that are ulti-

mately attributable to the same set of causes have
repeatedly occurred because investigators lacked the
zeal, ability, or knowledge to obtain and analyze all the
facts.

Throughout your investigation, interviews, and
report writing, you should_tgmember that evervthing
you do has two goak: EJE‘“ :

|. Determine the cause of the accident

2, Prevent it from hapbening again

" Certain principles of accident investigation should be
followed if maximum results are to be secured:

e The investigator(s) should be equaly to the
demands of the investigation to be undertaken.
Y ou should have basic familianty with the equip-
ment, operation. or process involved and an
understanding of the conditions or situations that
are likely to bring about accidents of the type that
you dre o investigate

& The investigation work force should be adequate
1o meet the level of effort required. The size of the
investigation team can vary widely, depending
upon the nature of the accident. it maugnitude.
and its technical complexity.

Getting to the scene of an accident promptly s
extremely important. Inoall cases, after the
accident has happened and time passes by, it
becomes more difficult to obtain tacts accurately
Conditions change gquickly in manv types of dcci-
dents. such as those involving exposions or fire
Prompt investigation improves the lithelihood
that the accident won't reoccur due to the same
taulty procedures or gnvironmental conditions

e [wo of the most smportant attnibutes vou should
develop are comprehensiveness and creativity
Nothing can replace a thorough job of gathening
facts through photography. interviewing, accy
dent reconstruction, ete Analvsis of the evidende
(both during and after s collecton) depends
heavily upon vour creativity, sonething which
can develop only with experience

& Accidents are rarely caused by smple factoc but
rather by the convidence ol sy eral vonditons or
evernts

=

e The real purpose of accident investigation is to
gather information which can lead to improved
safety and health conditions in the work environ-
ment. Your work, therefore, is not complete until
you have determined whether a violation of
Federal safety and health standards could have
contributed or did contribute to the accident,
whether enforcement of those standards could
have prevented the accident, and whether OSHA

, standards should be revised to cover any hazard-
ous condition contributing to the accident. While
it is not your job as a CSHO to make specific re-
commendations for corrective.action, your find-
ings on the cause of the accident are an essential
first step toward correcting hazardous situations.

A. Preinvestigation Activity

Once you are assigned to investigate an accident, one
of the first things yoy should do is review any existing
file on that employer. Your attention should be
focused on three steps: (1) review the QS HA-36 Form,
if one has been prepared and filed: ¢2) see what the
accident history of the company has been: and 3
review the file for any activity relating tp standards,
inspection reports, citations, employee complaihts,
ete. All of this information will help vou to determine
whether or not you will need special equipmgnt'}’)r sup-
porting technical specialists. '

Give careful consideration to the equipment to be
used in the investigation. Although much of theequip-
ment is standard for most investigations, careful
thought should be given to the types of special equip-
ment that might be needed. In Figure . a checklist is
provided for hasic equipment. Note that this list has
heen restricted to the most common equipment.

Regarding safety equipment. you should be pre-
pared’ to comply with aJl emplover safety and health
rules and practices at the site of the accident. by wear-
mg or using required safety clothing or gquipment.
Beur in mind that an accident can greatly change the
characteristios of @ work area. creating the need for dif-
ferent or speciahized safety equipment. g

Although vou will report to the accident scene
promptlv. vou ma\y be confronted with i situation
whete the news media have covered the inadent even
hefore vou were assigned to the case. Occasionally vou
mas tind their photographic or film coverage valuable
il the scene has heen altered between the oceurrence of
the aceident and vour arrival. In general, howeveratis
hetter torely anintormation and photographs vou ob-
tain vourselt ¥ collecting evidence and making
reports Relv onmlormation given by the news media

only s o Lastoresort
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1. INVESTIGATIVE FUNCTIONS

RIC

B. Onsite Activity

Every amdeﬂt is unique and rEqm res an investigation
tailored to the particular situation. There are, of
.course, certain techniques that should be employed in
conducting the data gathering analysis. The actual
sequence and amounts of investigative activities vary
with each investigation (the one exception bemg that
you must seek out the employer or his representative
immediately upon arrival and present your ¢fe
dentxal&?y way of introduction to your role as an in-

vestigator, 7
igatiohr process are briefly described below.

vestiga

Open\ng Conference—There must be an opening
.conference with the employer or the employer's rep-
‘resentative. The conference is very important to the
overall success of the investigation, since the

!\cooperation of employer and employees will greatly
facilitate obtaining accurate evidence. This initial
meeting will set the tone for your relationship with
the employer throughout the investigation. If the
accident happened recently, you will want to make
this session brief, 50 that you can begin your investi-
gation.
‘Walkaround—As soon as is reasonable. you should
‘conduct a walkaround, ac:\':arppamsd by employer
and dmployee representatives. In cases where there is

. no authorized employee representative, you should

3, . .
pdlt with an appropriate number of employegs

cor
\\ ifing the walkaround.
Administrative Details --You may wish. if possiblé,
to arrange for office and storage space. If an office
can be made available to you. you will find it a con-
venient place to make telephone calls, store vour
records and equipment, interview witnesses, apd”
- - conduct onsite analyses. An area large enough to
store debris and wreckage in cases of fire or explo-
sion will also be useful. The lack of these facilities,
however, will not seriously hamper vour work. They
are desirable but by no means necessary.

In conducting vour investigation. vou will more
than likely need some assistante on technical
matters. Emplovees at the workplace can he
valuable in this area. as thev are intimately familiar
with the accident scene's machineryv, building
structure. piping. wiring, ete,

Documenting the Scepe - An immediate task will be
to record the scene of the acadent, as 1t exasts alter
the acadent. The area should be restricted 1o
authogzed petsons feven 1t onlv tor 4 very briet
time). nd voushould take vour photographs and
make sketches trom aeveral angles. Later. vou
should gather other information about normul con-
dittons, such as maps, Noor plans, clevatons ol
builldings, descriptions and locations of sL,jmmux
equipment that has been moved or ddmdgu‘

Preserving Bvidence In many instances. condi-
" Tuons change rapdly. and irreversibly, after an acer-

several steps in the field portion of the in--

. L 4
dent, due to such things as weather conditions or the '

- need to make the area suitable for working again. If £

you mowe “quickly, the accident scene may be
blocked ‘off from unauthorized persons or the
dence may be moved into a secure storage ayea if one
is available. .

Interviewing—Im-many accident investigations, the
bulk of evidence on the sequence of events,leadinig
up td the accident is.obtained through interviewing.
If you arrive at the scene soon after the'accident ha
taken place, you should at least conduct brief inter-
views with workers and other witnesses to obtain an
initial idea of what happened and to record the phy-
sical and emotional conditions of thoge involved
with the accident. You should conduct™more de-
tailed interviews later, . ,
Closing Conference—When you have completed .
ypur onsite work, you must conduct a closing gon-
ference with the employer and advise and discuss
with that employer any apparent violations dis-
covered during the walkaround and mvestlgstmn
Since much additional analysis work concerning the
accident may be required, you should avoid discuss-
ing specific findings of your investigation. You may
tell the employer of the analysis and report prepara-
tion pmcedur:. and you may make some interim
suggestions to assure a safe work environgnent while
the analysis and final reports are being prepared.

2, INSPEC‘;TIGN§ WHILE ON SITE

As a CSHO, you should be prepared tocton
inspection of the workplace in addition to the accident
investigation. The Area Director will make the deter-
mination, depending on the circumstances surround-
ing the accident, resources available, and other priority
requirements. The inspection may be conducted be-
fore. concurrent with, or after the investigation. If, in *
the course of the investigation, you determine that a-
complete inspection of the establishment should be
made contrary to the Area Director's directions, then
contact the Area Director and explain the situation.

Normally, employees may be represented on the
walkaround. This does not prevent you from talking
with any employee who desires 1o discuss a possible
violation, if it will not interfere with the conduct of the
inspection. Upon receipt of such a communication,
vou should inspect for the alleged vlolatmn and record
any findings.

Before leaving to investigate an atcldem you should
obtain all papers, dncum:mi and other materials
needed for inspections.

3. DISCLOSURE OF INFORMATION DURING
INVESTIGATION

I'he Department of 1 dhm‘\ palicy regarding the dis-
closure of documents and information *fréom the files™

s governed by the Freedom of Information Act.
OSHA's policy 15 to disclose all documents to which -
the public 1s entitled under the Act.

Y

.

N



However, durigg Lpe course of ah accident investi-
gation, you must not providé kny documents or infor-
mation concerning the investigation to anyone. If news
miedia representativgs or other interested persons
request information fram you or question your-activi-
ties, you must state only that an investigation is under
way and that you are not pesfmitted to provide any in-
formation or documents until the findings have been
made. Then, information about thespecific case will be
released from the OSHA Regional Offiee. All requesty

for information sheuld be referred to the Regional

" Office.

' . R
4. YOUR RELATIONSHIP TO
OTHER INVESTIGATORS

It is likely that there will be other investigators in-

terested in the accident you are investigatmg. There

may be investigators representing the State, county,or ’
_city;insurance agents or others representing the owner,

“ union, equipment manufacturers, or families of the

accident victims. Because of your expertise, you may
be called upon by these other investigators to advise
them on OSHA regulations which may be applicable.
You should be able to provide this assistance without
committing OSHA to specific actions that may not be
in consonance wit{}l\‘atic}nal Office or Regional Office
policy.

Generally, the gplice. fire department, or emergency
rescue squads are the first to-arrive at the scene ofan
accident. They usuafly conduct a thorough in¥estiga-
tion and obtain valuable information which possibly

énay be helpful to you. Your main concern is to deter-
mine if there have been any violations of the OSHA
standards, and it may be to your advantage to consuit
the police and fire departments to obtain acchrate and
valid information that* may help you in making an
effective investigation. ' .

C.

Bégu: alLasfidents you investigate are serious ones,
there is a good chance that the incident will end upin
court. If this happens, you may be called to testify as a
witness. Therefore, you should always proceed very
carefully in- gathering your evidence during the in-
vestigation. In technical matters for which you do not
have the required training or experience, you should
request the assistance of a specialist. -
All evidence must be well documented, so that there
is absolutely no doubt in a court proceeding about the
validity of your facts. If exhibits are not adequately
labeled, if photographs and sketches do not com-
pletely cover the accident scene, or if your interview '
statements are fiot propetly prepared—if for any of
these reasons your evi¥ence and testimony might be
doubted. they may not be acceptable to the court.
Thus, in deciding whether to call for assistance or in
deciding how to gather certain information, base your
decisions on the assumption that what youdo ?\d the

The Courtroom EPe'rspeicuve

information you gather will have to'be defegded in
court. [



%r . - i p 5’
L meionwens |

| nm/ Mo | rrae

DISTANGETO | ~wreue
& TIME] NUMBER | NUMBER . cnmgeu*rs

. - - . Lo ! § . .
LQGATIGN. | DIBEGTIQN | SUBJECT | SUBJECY

| ~ %
: . % .
i P ) \ :
L




L8

. trade secret shall be labled “confidential

a

A. Slle Documentallcn
1. PHOTOGRAPHING

Photography can serve as a valuable method of
recording conditions that may change during the in-

‘vestigation or sﬁarﬂy thereafter. It can also aid-in pre-

paring your repont and in analyzing conditions at the
site- of the accident. Photographs should always be
taken; however, you must take precautions to assure
that ihe use of flash or spark-producing equipment will
not create hazards,

The employer should be notified during the opening
conferciite-that photographs will be taken during the
investigation. In areas where confidentiality of trade
secrets is involved, the procedures described below,
shall be adhered to.

If the employer objects to the takmg of any photo-
graphs that you believe are essential (o the investiga-
tion, you should advise the employer that the regula-%
tions (29 TFR 1903.7 (b) specificalky authorize taking
or obtaining photographs related to the purpose ofthe
investigation. Additionally, if the employer's objec-
tion is based on the fear that trade secrets may be dis-
closed. you should advise the employer of the protec-
tions against such disclosyres-afforded by the Acr

* (Section 15), the regulations ¢29 CFR /903.9). and the

Field Operations Manual (Chapter V. paragmph
D.6.b). Specifically, the employer should be advised, in
such cases, that under paragraph (c) of the above-
cited regulations, all negatives and prints of photo-
graphs taken in an area that contains of might reveala
trade secret”
and shall not be disclosed. -
If the employer still objects to taking photographs,

the investigation should prd¥eed without such photo- ..

graphs and you should immediately advise your Area
Director. If you and the Area Director jointly déter- -
mine that photographs are essential to complete the in-
vestigation, the Area Director should refer the matter
to the appropriate Regional Solicitor with the fequest
that a warrant be obtained.

Photographs of the overall scene. wreckage area,
and pertinent hardware should be made prior to f/y
adjustments to the scene of the accident-Ftey-ee-help-
ful in determining what happened 3¢ well asin provid-
ing illustrations for rr:pnrts Ininstdnces where unusual
wreckage patterns exist. color photographs are of
value. Two examples would be 1n diff erémmtmg
between smoke and oil discolorations or among vari-
ous colored paint smears, Stereoscopic photographs of
bodies and detailed parts may. be useful 1n the invest-
gation.

Before taking any pictures, vou should determine if
the scene has been altered. [f items have beenmoved or
changed. note what the alteration is and the person’s

-

lsk:‘ dmdmg lhem mtj two gmups

I. Photographs of the'scene before moving anythlﬁg
or adding anything

2. Photographs of the scene and clm&ups with the
scales and hnghhghl markings in place

Each of the two groups should includle photographs
taken gt varying distances: overview, midrange, and
closeup. Also, remember-to photograph from several
angles; quite, often the camera will catch and retain
what the eye has seen and forgotten. Obtaining photo-
graphs from different angles will require extra effort.
The “felir-cornered™ approach (front, back, and two
sides) usually will provide all needed angles. Each

.photograph should be numbered and the position of

the camera and its dlr:ctlcm of vision should be indi-
cated on a map or sketch. A ppcket compass will suf-
fice for direction, and location may be obtained by
pacing from some object shown on'the map. This pro-
cedure is necessary primarily to reduce the measure-
ment distortions of a camera lens. Sometimes it is
necessary to identify such items as piping, where sub-
sequent identification from pictures can be incorrect
unless the distances just referred to are known.

For closeups, use a rule (such as'a folding 6-foot
rule) next to the object to be photographed in order to

. provide anaccurate scale for the picture. In some cases,

name referencing the change. Items may have been ~

moved to reach an injured person, to fightafire, ortfor
other legitimate reasons. 12
L &

it would be desirable to have the rule folded for both
the vertical and horizontal dimensions. In
photography, a rule that displays fractions of feet is
preferable to one with inches, since it shows up much
more clearly in the photographs.

When there is a great deal of photography, it is
important to document- the pictures. As an aid to
rccallmg the many onsite pictures you will betaking, it
is recommended that you use a logging device such as
the one presented as Figure 2. After the photographs
have been developed, the following information

shoifld be written on the bsck of, or attached to,each -

picture:

e QOSHA-I Réport Number, Area Number, Region
Number

s Employer’s name and address

® Location within plant, facility, or site

* Date (month, day and year)

¢ Time of day

® [ocation of photographer or identifying numher
on a sketch of the area

® Brief descnptmn of what photograph is tryingto
1denufy

* Your s;gna}me and number *

*

.
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The original photographs and negatives shall be kept
in the investigation file. If additional copies are
desired. consult the Area Director. Photographs
obtained from ot her sources also should have all the
above information, as well as the name of thesource,

2. SKETCHING OR DRAWING

Quite often it 1s more advisable to sketch or draw
(rather than photograph) parts of the accident scene,
especially if material hasbeen destroved or moved by

fire or explosions. The following points will make the

job a bit easier apd provide the degree of accuracy

necessary.
® Always use squared (graph) paper, with the value
for a square provided at the bottom of each

sketeh
¥

® (nient each area sketch with an arrow pointing

north, .
® s astripotthesquared paperfor Measuring any
dugonals on the sketeh,
® [mponant objects should be located by an
* approtimate outline.

[.arge objects are labeled inside their outlines,
while smaller objects are identified outside the
outline with an arrow 1othe object. (Caution: the
arrow should just touch the line.)

e [f yvou discover that vou havetoo little space n
which to put a label, use letlers or some other
identifiers at the bottorn of the diagram or on an
attached page -

® Indicate the distanceof movable objects fromtwo
fixed locations.

& Note the localion of witnessespresentatthe ime
ot the acuadent

& [f the sketch s used to ogent photographs, the
location and direction ofedifch photographshould
he denttfied by a letter or number and that
identifier placed on the back of the photograph

& Sketches should be dentified on the back, using
the same information a for photographs.

B. Interviewing

1. GUIDELINES FOR CONDUCTING
INVESTIGATIVE INTERVIEWS :

Thefundamental purpose of interviewingis to obtam
an accurate and comprehensive account fromtheper-
son being nte viewed ot all pertinent facts. inter preta-
tions, and oprnions that relate totheacadentbeing 1n-
vestigated T o accomplish this ohective, the nter-
viewer must conduct the interviews ina professional
manner [ he person herng 1 itervie wed must be tree o
describe the accident and provide other ntormation
without being influenced ether by the inteniewer
personality or the settingin which the interview 1stak-
ing place.
»
i

o}

I'n many accident investigations, interviews may be
your primary source of information. Itis important,
therefore, that the interviews be accomplished in a
thorough and efficient manner. The following guide-
lines are presented for conducting interviews of the
highest quality: )

® Have a plan *apd know where the interview 1s

ROINE 10 lead.ﬁ\pare guestions ahead of time, 1f
possible,

%

Y
® Make sure you undéggtand the technology of the
equipment or the process involved intheaccident.
With this knowledge, vou will not only ask better
guestions (to elicit more precise and relevant
information). but you will also gainthe respect of
the person being interviewed.

® Schedule the interviews so that you avoid a
hurried atmosphere. Allow enoughtime to hear
what the person being interviewed has to sayv.
Some people are reluctant to talk until they
hecorme better acquainted with where the investi-
gation s headed.

Hold your interviews in private to avoid distrac-
tions. Though aquiet room is best, you may have
to conduct the interview at the scene of the acei-

—" dent inorder to have lechnical matters explained.

Private interviews alsoemphasize t hat vouratten-
tion is directed entirely at what the person being
interviewed has to sav.

Put the person being interviewed at ease. Avoid
being overbearing in speech. voice. or min-
nerisrm. Be careful not to talk downto the person
or use language that is above his or her under-
stand ing,

e Avoid asking anv questions that suggest an
expected answer and avoid guestions that can
produce only “*yes™ or “no” answers. Above all,
remernber that vour questions are for the pur-
pose of obtaiming information.

.ettheperson talk. but not ramble. Rather.inter-
upt where necessary and turn the conversation
back to the subject at hand. Alwayskeep control
of the mterview.

l
P

e Forwitnesses. divide the interview into twoparts:
(1)let the person describe what happened withno
questions, and then (2) ask your questions and
have the two versions written down. This assures
that statements given have not been influenced by
the interviewer.

Close the interview in a courteous, but firm.
manner. Encourage the person to <ontact youif
any other pertinent information comes to mind.

Record what was said during the mterview and
wail until immediately after the mntenview to
record vour 1mpressions and judgments. This
prevents mixing vour own reactions with those of
the person being interviewed.

1,
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2. DETERMINING WHOM TO INTERVIEW

Ob viously, you must' know whom to interview in order
to surt the investigative proceedings, and the best
placetostart is to ask the employer to develop a list of
narmes (to be provided at the opening conference).
Also ask each person you interview for the names of
othaers who were present.

Much of vour investigation will consist of interview-
ing. Some of the people interviewed may have
witnesed the accidenf. Others may be able to provide
onlyone or two facts, such as work habits of the
injured, or the history of past troubles with equip-
me ni. Do not predetermine that a person is not worth
intenviewing. especially if that person has indicated
thathe or she has something to say.

3. CONDUCTING A COMPREHENSIVE
INTERVIEW :

The bey 1nterview meets the critena of being com-

ple te correct, and pertinent. Your goal 1s to hear and
rec ard all the information given. It can be most embar-
ras sing to discover later that one of those interviewed
had vital information which he or she did not give
becuuse vou failed to ask the right questions. The best
inteniewers use a simple formula that should “get it
all”™ for you. That formula is to ask the six key ques-
tions Who? What? Where? When? How? Why?

Who was injured” Who installed the equipment?
WWho was responsible for it? The nature of the acci-
cent will determine the exact questions vou should
ask.

Whit happened? What did the people do? What
egipment or facilities were involved? This line ot
questioning should lead vou into achions, events,
and phy'sical objects.

Where was each worker located” Where was the
owrhead crane? Where was the firefighting equip-
rment” T he “where” questions have a way of helping
sou determine what caused the accident and dis-
<over the conditions that broughtyit about.

When? T he pnswers to the "w henyqussuan:s should
contdin mu!\e information than a clock reading.
“Though time 1s important, relationships are often
ewn more important. “When” questions often ehcit
piforma t1on on relationships between pairs of activ-
Hligs or events

Hw? T hi~ tvpe of gquestion should provide infor-
mation on the interaction and relationship among
theacivi ties and events (going hevond their timing
and inty the tunctional relationships among them)
““How” \'ljﬁxlmns refer not only to the action of

eqpment but to action of the imjured as well
quif

Wh? Answers to "why™ quéstions should give vou
w=oe clues as 1o corrective mmeasures, sinee the an-
mwesw 111 tocus on unsale acts or hazardouscondi-
ions.

1

~matter drop without getting involved in anyrealin

A COEDIBILTY OF WITNESSES

The six basic questions provide the openingfor e
investigation and the foundation upon whichitcanbe
developed. There are, however, some points t ofercm-
ber about those being interviewed. They are allhu man
and, as such. are subject 1o human traits (é:jc*ing mis-
taken or misleading, wighholding informatiors . of
exaggerating).

Those concerned with an accident tend to be
satisfied that their duties and roles had been pro ey
performed and that no act of theirs had anything t odo
with causing the accident. However, at the same t ime,
there may be an uneasiness in their mindsthatper haps
a thorough investigation will implicate thern bec ause
of some little act of commission or omissionon ther
part. Therefore. they may be quite willing to le ke

vestigation or be somewhat misleading in the imter-
view, in order to protect themselves.

Additionally. there is the problem of how pe ol
regard investigators. The objective of most inves tig-
tions—such as those conducted by insurance clams
agents and detectives—is to determine who 1sat f"ault
To overcome reluctance (or even open hostilily), you
must impress upon all those you interview that our
objective is 10 gather data to serve as a basisfor pre
venung future accidents.

Remember, when taking statements from witne s,
do not assume that the information is always validh.No
matter how honest they may be, witnesses' accourstsof
the accident will inevitably be colored by 1ndiva dul
personality and perspective. In fact, where you find
lotal agreement among witnesses, the witnesses may
have talked over the situation previously. In this <ust,
vpu should listen to each and record his or her
statements. Then. listen to their conversat ions vith
each other for points of disagreement.

Since accidents typically occur with |ittle forew am-
ing, witnesses are not prepared for tham Con
sequently, they observe only a few key points and
imagine the rest. With this in mind, do notbe -
prised if some witnesses realize, duringthe re siagixpof
an accident, that they could not have seen a llof vl
thev reported to vou. :

We all recall the tale of the six blind menancdthe
elephant. All of them were telling the truth abou tihe
elephant. Each. however, emphasized the fad w- hich
impressed him about the elephant - each had orlya
part of the entire picture. Your job in the investigaation
Is 1o copstruct a composite "story™ using thie variols
accounts of the accident and other evidence.

Some rapport can and should be estibli shd
between you a,%d the person being interviewed. A god
praclice 1s to keep the person’s name written dowenin
such a manner that vou can refer to it dunng the 1 mur-
view. Also. if vou can gather a little prelimin any irfre
mation about the person to he intervieved. wou my
determine the reasoning behind his or heransvers . he
safety supervisor s likely o see an geadent 1o
entirely ditferent way than the floor supers vor T
worker. who may teel that he or she sn, sume Wy
responsible for the accident, may be guite re hicta ntto
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speak about it Consider where the jptestien s b

held (at the scene of the aceident, in g hospital room,
emplovee’s home, or the emplovees” lounge). [ possi-

ble. vou should interview ecach person alone.

5. PREPARING STATEMENTS

I'ry to obtain a statement from each personwhomyou
Interview . Statermnents provide a record tor vour in-
vestigative report and may be used toretresh the think-
ing of those interviewed. as well as of the investigatorns,
Statements should be signed if possible. but emplovee
signature is not required.

Statements taken during the interviews should be 1in
a form that will be useful. Statements should be clear,
brief, but complete. Remember. vou will be writing a
report from these statements later, and you may hade
1o use them in court. Te avord misunderstandings, the
statement should be read & the person who has given it
to vou. ;

Though statements should be written at the time of

“the ihteniew. a tape recorder may be used when cir-

cumstances warrant it 1 a tape recorder 1y used. the
conversation should be transcribed and the transcrip-
tion should meet the requirements ot the Field
Operations Manuul, Chapier V. The statement should
use many of the actual words and phrases of the person
who gave it Since the sequence of events 1Isx important,
make sure the written statement agrees with what the
person had to say . H there are mistakes in the prepared
statement, do not erase. Instead. draw 1 hine through
the incorrect words and write in the corrected words
For statements that are signed. every change must also
be imtialed by the person giving the stiatement

6. ANALYZING THE TESTIMONY

Before using testimony {o reach conclustons. the -
vestigator should determine how much vahd. tactual
evidence 1t contains and how much of the information
is conflicting. For acadents 1 clear view ot all
witnesses. this job may be a relativels simple one, since
the probability of conflicting testimony i such cases s
unlikely

On the other hand, where the circumstances are
complex and whereg lagge number of conthicting state-
ments have been taken, the imvestigiator must caretulhy
review and evaluate the testimony. Only substantiated
tesimony should be relied upon in the tinalanalysis

C. Accident Scene Examination
1. SAMPLING

There are many reasons tor taking samples of materials
during an acaident investigation. Samples may reveal
the cause of death or injury

In cases where 1t s suspected that some mechanical
or structural failure contributed 1o the acadent, vou
mav wish to take samples of soil, concrete. or parts of
machinery suspected ot talure Samples of materials
taken from the scene may reveal for exampie, thatin-

10
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ol i hml imL o lh 1t unstable sml Umdmnns led to g
trench oF excavation cgve-in.

In cases where violations of health standards are the
suspected cause of tatalities or casualties, vou may find
it necessiary to take air samples or other :nimples to
check tor the presence of impurities or toxic sub-
stunces  These samples may show the presence of
harmiul gases such as chlorine or carbon monoxide or
of dangerous particukite matter such as asbestos dust.

You will tind sampling procedures and updated
OSHA collection procedures in the Field Operations
Marnual and  Program  Directives  for  Industrial
Hyyiene Pru(’::‘riure‘f;% ;

2. LABORATORY ANALYSIS

Laboratory analysis of samiples takgn during an acci-

dent imvestigation s usually performed. After the
samples have been collectet] and all appropriue paper-
work has been completed, samples whieh are to be

chemically analyvzed. such as air or dust samples, must
he packaged and shipped by cerufied mail to the
OSHA Analvucal Laboratory in Salt Lake City. For ™
spectfic mistructions on obtaining laboratory analyses
on samples sent to Salt Lake Citv, consult the
Indusirial Hygiene Field Operations Manual,

A~ o general rule, stroetural and  mechanical
analyses dre performed either at a local independent
luboratory or at a Government laboratory. depending
onarea and regronal pohey. Youshould, of course, tol-
low the normal procedures 1n vour arca for obtaining
these analyses '

D. Other Considerations

In addition to the major technigues and approachesto
be emploved in carrving out an investigation. there are
several other, more specialized aspects of investiga-
tian with which vou should be tamiliar. Each of these s
presented in this final portion of Section 11
[f

1. WEATHER
In some nvestigations, the weather will be an
important factor in determining the possible causes of
an acadent. [t s theretore important that you estah-
lish exactly whet the conditions were at the time of the
accident. For example, an individual could have
reported seeing a flash of lightning before being
knocked unconscious, vet a check with the weather
bureau might confirm that the weather conditions for
that day could not have produced lightning. One could
conelude that the worker actually had observed an ex-
plosion

W eather conditions can directly affect worker per-
tormance or can lead to the use of certan equipment
which, inturn. may stan the chain of events leading to
an acerdent For example, flash flooding may cause
warkers to use a pump bgfore properly checking its
sdafety features

Clear!y. the weather can cause or contribute to acei-
dents Inosour investigation, do not omit the weather
and (ts possthle Fole 1o the accident

1.
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2. FIRE .

If an acoident involves 4 fire, 1t i ol the utmost
importance that vou determine the exact nature of the
fire. Was the fire started as a result of the accident” In
the case of explosions. did the fire cause the explo-
ston? Did the overloading of anelectnaal vircutasare-
sult of malfunctioning equipment cause the hre?

Most fire departments have personnel skilled in
determuning the cause of atire. Howevef, the evidence
may be buned tor some time, both lterally and hgura-
tively. Before the analvsis and tinal report are com-
pleted, vou must know exactly how the fire fits into the
overall sequence of events Do not overlook the tact
that the tire and the materials used to put 1t out can
subdue or hide evidence

Additonal information on tire may be tound in the
Nantonal Fire Caodes and National Fire Protection
Harndhook published by the National ke Protection
Association By all means consult these codes tor they
can be of help.

3. FATALITIES

Persons killed inan acadent may stll prove to be one
of the mostinformatise sources ol esidence at the scene
of the sccident. For example, the autapsy report may
idenufy both the cause ot death and other unusual con-
ditions orinjuries present though notsignihicant i the
tatahty. V artous findings such as heart attck foreipn
gases 0 the bloadstream. or crihedded mctal Trag-
ments. will play asigmiticant role My our anadysis of the
acedent’s chain of events, gs well as s cause and con-
tributing tactors

P

.

Vil v Lt votoncd s scpoi b i vecabio b and
posttion ol the pecsonis) may besigmbicant dues i the
imvestigation For example, they may help to deter-
mine the relationship between fire and explosion (s
wias mentioned above) or whether the person(s) was
attempting to asold a worse disaster

In the case of cach fatalits it is essential that vou
determine as mueh as possible about the deceased’s job
responstliies,  operating  procedures. skills, and
shortcomimgs T his information is importantin deter-
mining the relativnship of each individual to the acel-
dent Invaur investigation, vou should alwavs keep in
nund thit the person could have

® (aqused the accident,

e Heen an unavare bystander. or

® Heen attempting to prevent the acaident or hmit

ity eftects s
Though sour most important éyewitnesses may have
been killed o the acodent. informavion abouk them
and trom agutopsies may prove valuable,

4. RECORDS

I here are several tepes of records that may provide a
considerable amount of evidence. In addition to com-
pany records of personnel imvolved (particularly for
those hilled), there are otten logs kept ot sensitive
operations or procedures. as well as “signoff sheets™ to
mamtaim  accountabilits  among  personnel. miin-
tenanee records tor equiprfent. ete.

Anintegral part of your investigation should there-
tofe focus on gathering and analvzaing all recordsthat
mas possthly contnbute to determining the acadent’s

Ui Lings




Q

ERIC

Aruitoxt provided by Eic:

Il. ANALYSIS AND REPORTING

A. Causal Factors Analysis

Causes can be determiped only through proper an-
vestigation to ascertain all factors that contributed
directly or indirectly to the disaster. The investiga-
tion's findings will reflect on the thoroughness and
effectiveness with which vou collected evidence and
properly analvzed it

Deductive reasoning, which begins atter disclosure
of the basic facts and continues through the process ot
analvais. should be the basis for all investigative find-
ings. 1t may be necessan to resort 1o 4 procesy of
elimination to arnive at conclusions as to what hap-
pened.

An otten overlogked but important by product otin-
vestigations is the identification of potential vauses of
other aceidents in the future Such factors may have
had little to do with the acaident being investigated.
however. the investigator should be aware that such
tactors do exist and often precipitate future acadents
of greater magmtude The mvestigator's report should
include recommendations 10r corrective action 1o eh-
minate the adentitied  potential tuture
accidents

causes ol

1. ANALYTICAL TECHNIQUES
[he tollowing [‘.!ngl’.;bhx Jesoribe some of the
approaches that can be used toranaly 2ing the pathered
evidence

A carly as possibleatter collectipg the evidence. vou
Jhould develop o chronology of events leading to the
aecident  [his mas be accomplished by using record-
mpss telemetry data test provedures, logs, testimony,
and other pertinent data obtamed or impounded
carher Sueh g time-hased seguence of events ixanin-
valuahble In/yﬂ tor

¢ Substyntiating ovidence.

e Pamltng  oul speditic dreas where detaled

exdmination ;s needed, and

e Categonizing calsal tactors, as will be described

below

I he concept of “known precedent” should be keptin
mind during anabwis  This concept s based on the
theory that events will repeat themiselves given enough
When applied to mmvestigation. actual prece-
causes of previous similar aceidents) pro-
causes of

trils
dent= e,
vide o basis for guickls denufving tentative
the acaident under investigation Such tactors as pre-
vious accident reports, hazards analvsis, and tailure
histories may  provide precedents to the overall
scerdent, or 1o some specific aspects of 1t The search
tor known precedents should indude not only the his-
tory of the pperation in Jquestion, hut also the histories
of similar types of operations

e

After an investigation of an accident of even modest
complexity, you can expect to have accumulated a
great deal of information n the form of interview
statements. photos and sketches. lab reports, medical
reports, etc. In pr:parmg your analysis (and in pre-
senting the evidence in ydur investigative report), you
should develop a framework for organizing your in-
formation.

Evervthing that can be seriously considered as a pos-
sible cause should be explored and evaluated. It also
would be helpful. therefore, to employ Jogic models, in
nrder to 'msure lhat all fatﬂf. ﬂfihe 'pmblems are given

may “be uscd in cunslrucnng causation models and
developing recommendations. Through the use of
logic models, causal factors and recommendations for
corrective action may be categorized by areas in which
deficiencies exist (or are presumed to exist? A sug-
gested approach to constructing a logic model s to:

o Nelect the line of reasoning to be followed.

¢ Pose hvpothetical causes and corrective actions,

and

e Test these hvpothetical causes  through
examination of eudence

Ihe investigator will find that the tradinonal

problem-solving technigque of posing hypotheses and
developing them to the point where they are proved or
disproved 1s an effective means of arnving at mishap
causes Tnmitially, data should be collected to support
the hvpotheses. The data should be checked for
accuracy and thoroughly analyzed in relation to the
hypotheses in gquestion. The logical conseguences of
the data are tested through comparion with actual
conditions. therebyv validating or invahdating the
hy potheses

2. THREE TYPES OF CAUSES

Hmmlidnwua and x;qumual ‘circumstances. all of
which must have been pppmgnt for (he acadent to
happen. Any circumstance TR contributes to an acci-
dent may be spoken of pmp:‘rl\ as one of the causes of
the accident. making it only one circumstance of a
combination.gMore specifically. a cause of an accident
is any behavior, condition, act, or negligence without -
which the acctdent would not have happened. Hence.
in seeking causes of an accident. remember that an
accident mav be the result of the interaction among
otherwise innocuous conditsgons and events

Since vou are concerned with all unsafe conditions
and practices involved in each accident. you cannot
properly talk about “the cause™ of an acadent. Invest-
gators who come up with a single cause may have con-
duycted an inadequate investgation and analygs.

13
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. -
Although there may be g prédonnant tactor toorevind

to be either scientitic or professional Such thinking
contributes very little to undenstunding how the aeor-
dent might have heen prevented

Adverse circumstances are other tactors that mas be
present, without necessanhy vontributing to g given
acadent. T notalways easy to determine whether an
obvioushy untavorable circumstance actually contrib-
uted to an accident For example. while imtosication s
an important factor i some vehicle acadents, there
may be times when the dever™s intoxication s not the
cause-of the acceident A sober drver muy drine o
vehicle into the rear of one operated by i drunken
driver who had quite properls stopped his or her vehi-
cle at a trathic signal” fhe drunken driver should he
arrested for intoxication. but the acadent might hase
aceurred even it he or she had been completels sober
Drunkenness did not necessarily cause the geadent.
and smply findig a trathic violation cdovimg while in-
toxiciated) might not be considercd g complete msesh-
gation for causes of the accident

In order to get away trom the e that niost aedr-
dents have a single cause. there o need tor speaifie
guidance in detiming and Wdentfving accident cases
Such guidance will help vou to improve vour mmvest-
gation and ensure better analyvsis, and setthe stage tor
more appropriate recommendalions or correctine
action Forthese purposes, causes can be classaihied into
three casily recognizable lr:\'&, direct indiredt, and
contributing Fyery aecident s the result gl at leastone
drrect and vne indirect cause and somie acordents e
many ot cach  These are boethv deserrbed below
Dyirect Causes  Theseate unsale aols rdoimng ~ome-
thing or tahing 1o do something speditied by las or
dictated by sate practices) that hrought about the aver-
dent U nsafe.” tor this purpose includesacts that are
unuswil, unespected, improper
Fuamples of direct causes are

Hazatdous o illegal

.
® Operating at . specd That may be too fasl ol T

slow tor exsting conditions re e Toe figh g
cutting rigte on o hottle materniab

o MMutual interterence of adiacetit opefalions

& Motion or relalive possion that creales A
hazardous ~itudton

:1'

® Capavity overlodad thuman ot madhing i

® [nattention. which in turn prevents o sudessiul
cvasive action under the existing conditions

e Faultyv corrective action taken tooavod o1 o
mitigate an impending acadent atter the damage
was percened /

i

Indirect Causes “Tnis tvpe of cause cludes
principal element (persan or equipmentraontithuivd o
direct cause to the geadent Indiredt causey e
nected to the avcident through the d;ref: s
Fxamples of indirect causes are

4
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vhoeoh ploscnt prooe b
dre conrctdertt wirh the
ttied ay direct cdtises )

sUracture- Thesemasth
the acaident ( Theose th

docrdent drecofien olus

I nusuil conditions gt weather, visthility, con-

tTols, of terrdin

* {‘onditions of per by tar the most com-
mon  tbype of  direct cause ncluding (1)
permanent though correctable conditions, suchas
poor evesight, fack of certain kinds of knowl-
Cedgesor pssehplogieal taults, and (2) temporan

auses  Acudents also have contrib-
uting causes, allfol which are acts ot neghgence on the
Pttt of some fgrson or ofgamzation not directhy
involved inthff acadent Some examples are inadequ-
standards. lack of pohoy. fatlure of
by pertorm their duties, lack of entoree-
design or inadequate maintenance. 1n-
puning, and lack of satety training
Lo avordaccepting the first cause as the only catise

because At usually is the most apparent  the
investigafor should strive toward the more effeptne
multiplefcause concept where all the factors isvolved
iare htzﬂ&n and considered  The multiple-cause con-
cept ipproves investigation technigques and ensures
hL’HCfﬁlﬂ;ﬂ}'\lh. and sets the stage for more accurate
and ¢pmprehensive corrective action

( untributing

Ate vodes ar
SUPCTVISOrs
ment, tault
adequate t
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3. JOURCES OF FAILURE

3
A vou sort out dll the evidence i search of the com-
hipation ol events and circumstances that broughig
about the acadent. 1t may be usetul to considerseveral
gossible types-of deficiency  Inoany particular aca-
dent. causal (}igl«\ir;» will be tound 1n one or maore ot

lflhmc Aftids -

o Humian Fgdbure  This category includes phy sical,

/ phyaislogical and psychological imitatons An
example s the tilure to follow approved check-
fists o1 o tollow the use of guthonzed proce-
dures technigues  The categon U ETs
tactors assocdiated with physical limitations such
J« liness and  blackout and  pacholopical
problems such as claustrophobia Human tactors
may be underiving or well hidden and become
apparent atter a caretul evaluation  The
tarlure ot da person to performan act mas be cliassi-
hed as o human talure. although 1 may not he
possthle to determine why he or she taled to per-
torm ot

Al

or v

& Jechnngl Dawa Deteienor This detwwena
Testits from use of nadegquate techieal Jdata
GPCTAUNE NsTUCTIONsS, GITH SO OF ¢ITones s
data

® (JrggniZdliondi

: Deticiern . Olten undeniving

ther Dupes o debciendies, an orgamiZatiofa.
A MTATd e
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because of inadequate planning. supervision.
training, or work practices.

Material Failure —This is defined as the physical
breakdown-or chemical deterioration of any part,
structure, or component.

Design Deficiency — Though sometimes difficult
to differentiate from matenal failure, a design
deficiency exists if a part or component is 50
designed that failure can occur under predictable
circumstances.

Natural Phenomena —Defined as acts of nature,
this deficiency area does not apply when there is
evidence of failure to take normal precautions
against these contingencies.

In the final step of analysis, 1t would be useful to

and sources of failure.

B. Reports Preparation

The final step in the accidém investigation procedure is
the preparation and submission of your final report.
Because the forms to be used change from time to time,
they are not listed here. Consult the Field Operations
Manual for the proper forms to be used and for

15
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4
Iv. SUMHAQY -

Throughout your mveﬂhgalmﬂ of an accident. there
are two goals you shqgtild always keep inmind (1) to
find out what happefied and why, and (2) to prevent it

from happening again! What has been presented in this

publication constitutes a handy reference or manual to
help you achieve those two goals. You should have 1t
available at all times; it cgnh:lp you by referring you to
those steps that must be.performed in order to deter-
mine what act, whether'mechanical or human. or a
combination.'caused or contributed to the accident.
Your investigation will, hopefully. help to correct the
situatiop and help to prevent further accidents trom
occurring, _

This manual, then, 15 a summary of the more
comprehensive steps and procedures you must follow
during your investigation. It provides vou with a guide-
line toward helping you plan. prepare. and execute an
investigation of the workplace.

Bnefly, it has covered the following,points, which
could serve as a quick checklist for vou c)urmg)uur in-
vestigation.

16 -

() File and history on wnrkplaLE and related or
similar cases

{ ) Special equipment to be used
() T'he opening conference
() Walkaround of the workplace
() Administrative support

() Documenting the scene

(, ) Preserving

() Interviewing

However. for specific instructions or information,
you should refer to your Field Operations Manual,
(3SH.4 Program Directives, and other pertinent infor-
mation on the subject of accident investigation.

4
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